all continents and isolated Pacific islands. In particular, young adults were vulnerable and many died of secondary pneumonia, pneumonitis, and cardiac failure. More recently, experiments using the reconstituted 1918 virus in mice has shown that the influenza virus and Streptococcus pneumoniae are synergistic and increase the number of deaths above the predicted level for each pathogen alone. 2 It is claimed that the influenza pandemic in 1918 was so lethal that it reduced the average life expectancy in the United States by more than 10 years. 3 The 1918 epidemic is commonly referred to as "Spanish Flu," although there is no evidence that it started in Spain, and more likely it came via France, but it did result in more than 260 000 Spanish deaths. 4 Langford has extensively researched the 1918 epidemic and suggests that new epidemics of influenza often originate in southern China. He has shown that the epidemic could have been carried to Europe by Chinese laborers who went to work in France to support war industries. 5 The unprecedented circumstances of 1916-1918-in particular the war on the Western Front, a landscape that was contaminated with respiratory irritants such as chlorine and phosgene, and characterised by stress and overcrowding, the partial starvation in civilians, and the opportunity for rapid "passage" of influenza in young soldiers would have provided the opportunity for multiple but small mutational charges throughout the viral genome. Such changes could have been important factors in the evolution of the virus into a particularly virulent form, resulting in a pandemic. 6 However, these explanations are speculative and the exact origin is still unknown. 7 The search for more historical viral specimens from different parts of the world has so far been unsuccessful. In Asia, records from countries other than China of the 1918 epidemic are sparse. Schofield stated that the arrival of influenza in Korea in 1918 probably came from Europe to Siberia and then along what was known as the Southern Manchurian Railway. Dr Schofield was trained as a veterinarian and was working as an epidemiologist at a hospital in Seoul that is now part of Yonsei University. 8 Schofield was trying to culture Pfeiffer's bacillus (now known as Haemophilus influenzae), which at the time was thought to be the cause of influenza. In order to explore his hypothesis, he injected blood filtrate from a case of influenza into 2 medical students, an experiment that could have been potentially fatal and today would be completely unethical and illegal.
A few years ago, my wife and I (CB) went on a holiday cruise up the west coast of Norway, stopping at some of the most scenic spots. But then, our ship went further north until we were 1300 km above the Arctic Circle and just 1000 km from the North Pole. We had reached the Island of Spitsbergen, and we birthed at Longyearbyen. This is an isolated, freezing cold place that spends half of its year in the dark. It is ruled by Norway, but citizens of several countries can reside there. It is the home of the World Seed Bank hidden in a tunnel deep in the freezing heart of a granite mountain. On arrival in Longyearbyen, our tour guide was most surprised when the first place we wanted to visit was the cemetery, the site of exhumations trying to find the 1918 virus and famous in public health history.
During World War I, there were about 20 000 soldiers stationed in Spitsbergen, and in 1918, many of them and a number of coal miners died of influenza and were buried in the local cemetery. Because of the cold, the bodies were permanently frozen, and in 1998, parts were removed in an attempt to discover the structure of the virus. Using frozen and preserved specimens from this and other locations, the genome has been reconstructed from "second wave" influenza cases and in mice experiments has proven to be very lethal. 9 Pandemic influenza seems to occur in 2 or 3 waves, each lasting 6 to 8 weeks over a period of 18 months. 10, 11 The 1918 virus was an exceptionally virulent H1N1 virus, but we do not know if the virus was the same in all waves or whether mutations had occurred which made successive waves more potent.
Following the 1918 epidemic, we have experienced several more pandemics, notably Asian influenza in 1957-1958 and Hong Kong influenza in 1968-1969, but none to rival the "Spanish Flu." Influenza pandemics occur infrequently at irregular intervals. However, lesser epidemics occur more frequently and can sometimes be devastating. In 1968, a lesser pandemic, "Asian Influenza," H2N2, swept around the world and killed perhaps 1 million persons. This epidemic reached Papua New Guinea in 1969 and was particularly devastating in the Highlands Region and caused thousands of deaths. 12 As a doctor working in a very remote area, I (CB) was fortunate, along with my family, to escape infection. My hospital was overwhelmed with cases and there were many hundreds of deaths. I was too busy at the time to keep accurate statistics, which should be a priority in public health, so I do not know the number we treated. Pneumonia seemed to be the commonest complication and many responded to injections of long-acting penicillin, the only antibiotic available. An Australian Air Force medical team in another area of the Highlands used 40 000 penicillin treatments in a month. 12 It was fortunate that at that time pneumococcus was still sensitive to penicillin.
Bill Gates in a recent lecture reminded us that on the 100th anniversary of the great flu epidemic the potential for a catastrophic epidemic still exists. 13 "Modelling shows what would happen if a highly contagious and lethal airborne pathogen, like the 1918 influenza, were to appear today. Nearly 33 million people worldwide would die in just 6 months." He then reminds us that other diseases have similar potential as influenza to wreak havoc on our world. The Gates Foundation and other funders are working on vaccines that could be of value in controlling a new epidemic.
The World Health Organization has prepared a handbook Managing Epidemics, which includes advice on managing the next influenza epidemic. 14 They estimate that if an influenza pandemic occurs it will be several months before a vaccine is available. In the interim, traditional methods of preventing the spread of an epidemic need to be implemented, antiviral medications can be used, and complicating pneumonias can be treated.
For Asia-Pacific Academic Consortium for Public Health, we must ensure that the students in our public health programs are continually reminded of the inevitability of future pandemics and the need for traditional public health and epidemic control measures. The centenary of the 1918 epidemic provides a reminder that infectious diseases should be a major focus of all public health education and service programs.
